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[57] ABSTRACT

A radial piston machine includes a stationary cam plate
and a rotational cylinder block provided with radial-
bores receiving a plurality of radial pistons displaceable
in those bores and supported against the cam plate sur-
rounding the cylindrical block by rollers. Each piston
has in the region of supporting the roller a web which is
cured and supported in one of the grooves formed in the
cam plate.

4 Claims, 6 Drawing Figures
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1
RADIAL PISTON MACHINE

BACKGROUND OF THE INVENTION

The present invention relates to a radial piston ma-
chine. |

Radial piston machines of the type under discussion
include a ring-shaped cam plate fixed in the housing of
the machine, a cylinder block rotationally positioned in
the cam plate and provided with a plurality of radially
extended bores recetving pistons displaceable in those
bores and cylindrical rollers for supporting respective
pistons against the cam track of the cam plate. In such
hydraulically operated radial piston machines disclosed,
for example in DE patent No. 3,216,007, the portion of
the piston supporting the roller is slotted. Thereby two
thin walls result, which are slightly deformable when
forces act on the pistons. This mechanical instability
negatively affects, upon the pressure loading of the
piston, the mechanical efficiency of the radial piston
machine, specifically the starting output of the machine
and 1ts siow running behavior. Practical measurements
have shown that the starting output of such conven-
tional radial piston machines is not higher than 60% and
that a continual rotational movement below 10 u/min is
not possible.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide an
improved radial piston machine.

It 1s another object of this invention to provide a
radial piston machine in which the starting output
would be enbhanced and the slow-running behavior
would be improved.

These and other objects of the invention are attained
by a radial piston machine, comprising a housing, a
ring-shaped cam plate secured to the housing; a cylinder
block supported in said housing rotationally about an
axis of said cam plate, said cylinder block having a
plurality of bores radially extending from an axis of
rotation of said block; a plurality of pistons displaceably
positioned in said bores; a plurality of cylindrical rollers
supporting said pistons against said cam plate and each
having an axis extending parallel to said axis of rotation,
each piston having a transverse bore receiving at least
partially a respective roller; and means for axially hold-
ing each roller in position in a respective transverse
bore, said holding means including stops secured to said
cylinder block and abutting against opposite end faces
of the respective roller, each piston including a curved
web formed coaxially to an axis of the roller received in
said piston, said web surrounding said roller, said cam
plate having a plurality of circular grooves each receiv-
ing the web of the respective piston.

The web may be formed of one piece with the respec-
tive piston. Each piston may include a bearing shell for
supporting the roller, said bearing shell being positioned
in said transverse bore.

The bearing shell may have flanges provided at both
sides of said web so as to anchor said bearing shell to
said steg in a locking position.

The novel features which are considered as charac-
teristic for the invention are set forth in particular in the

appended claims. The invention itself, however, both as
to its construction and its method of operation, together
with additional objects and advantages thereof, will be
best understood from the following description of spe-
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cific embodiments when read in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a sectional view through a radial piston
machine according to the invention;

FIG. 2 illustrates at the left-hand half thereof a sec-

tional view taken alone line IIb—I1Ib of FIG. 1, and at
the right-hand half thereof a sectional view taken along
line ITa—Ila of FIG. 1;
FIG. 3 1s a front view of the piston with the roller in
the direction of the roller axis;
FIG. 4 1s a sectional view along line IV—IV of FIG.
3;
FIG. 5 is a top plan view of the piston; and
FIG. 6 is a perspective view of the piston.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings in detail, and firstly to
FIG. 1 thereof, it will be seen that reference numerals 1
and 2 designate two respective halves of the housing of
the radial piston machine of this invention. A cam plate
3 is positioned between housing halves 1 and 2. Both
housing halves are combined with the cam plate 3 into
a single integral unit by means of fastening bolts 4.

A shaft 5 is arranged in the housing half 1 with the aid
of roller bearings 6, 7. The housing side end 8 of the
shaft 5 is formed as a splined shaft and supports via a
respective recess 9 a rotor 10. The rotor is formed as a
cylinder block in which uniformly spaced bores or re-

cesses 11 are provided at its periphery. These bores are
also seen in FIG. 2. Bores 11 received radial pistons 12.

Pistons 12 are each provided at the outer radial portions
thereof with a recess 12d which receives a bearing shell
13 and a cylindrical roller 14. The outer piston portion
15 enclosing the roller 14 is merely a small cross-piece
or web which holds together two halves 124, 125 (FIG.

3) of the tongue-shaped piston in the region of the recess
and thereby connacts the split part of the piston to each

~other during operation. Rollers 14 are supported on a

curved path 17 of the cam plate 3. The remaining web
15 freely moves in a circular groove 18 at a-respective
location of the curved path 17.

The bearing shell 13 is flanged to the both sides of the
web 15. The flanged portions of the bearing shell are
designated in FIGS. 3, 4 and 5 with reference numerals
13a and 13b. Due to the flanging of the bearing shell in
certain regions the form-locking anchoring of the bear-
ing shell with the piston is obtained. Each piston hasin
the lower or internal region thereof a sealing ring 20
positioned in a circular groove 12¢ as clearly shown in
FIG. 4. The piston chambers formed by recesses 11 are
in operational connection with axially extending con-
trol 22, 23 as shown in FIG. 1, via axially extending
bores 21 of a stationarily positioned control sleeve 24.
The latter limits annular control chambers 25, 26 which
are 1n connection with non-illustrated connection con-
duits for a pressure medium source or a tank. Depend-
Ing on the position of the respective piston chambers or
recess 11 relative to control bores 22, 23 these piston
chambers become connected either with the pressure
medium source or with the tank and thereby a torque is
generated on the rotor 10 which, via the spline shaft 30

of the drive or driven shaft 5 pass on the rotor 10 in the
outward direction.

Rollers 14 are held or fixed at their end surfaces 14q,
145 (FIG. 1) by supporting rings or stops 28 and 29 in
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the axial direction. The supporting rings are rigidly
secured to the rotor 10 by fastening bolts 30. Due to the
connection of the both relatively thin side walls 12a, 125
of the piston by web 15 these walls have high inherent
stability. The starting output of the device according to
the invention is enhanced from 60 to 80% and a slow-
running behavior of the device is respectively 1m-

proved. The remaining narrow web is obtained in a
simple manner such that the respective portions are
milled of to the both sides of the piston. The bearing

shell 13 is closed in the region of the shell so that each
roller is guided also at its radially outer portion.

Flanges 13a, 13b ensure high stability of the bearing
shell 13 (FIGS. 4 and 5) and anchor the bearing shell to
web 15.

It will be understood that each of the elements de-
scribed above, or two or more together, may also find a
useful application in other types of radial piston ma-
chines differing from the types described above.

While the invention has been illustrated and de-
scribed as embodied in a radial piston machine, it is not
intended. to be limited to the details shown, since vari-
ous modifications and structural changes may be made
without departing in any way from the spirit of the
present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for
various applications without omitting features that,
from the standpoint of prior art, fairly constitute essen-
tial characteristics of the generic or specific aspects of
this mvention.
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What is claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims:

1. In a radial piston machine, comprising a housing, a
ring-shaped cam plate secured to the housing; a cylinder
block supported in said housing rotationally about an
axis of said cam plate, said cylinder block having a
plurality of bores radially extending from an axis of
rotation of said block; a plurality of pistons displaceably

positioned in said bores; a plurality of cylindrical rollers
supporting said pistons against said cam plate and each

having an axis extending parallel to said axis of rotation,
each piston having a transverse bore receiving at least
partially a respective roller; and means for axially hold-
ing each roller in position in a respective transverse
bore, said holding means including stops secured to said
cylinder block and abutting against opposite end faces
of the respective roller, the improvement comprising
each piston including a curved web formed coaxially to
an axis of the roller received in said piston, said web
surrounding said roller, said cam plate having a plural-
ity of circular grooves each receiving the web of the
respective piston.

2. The machine as defined in claim 1, wherein said
web 1s of one piece with the respective piston.

3. The machine as defined in claim 1, wherein said
each piston includes a bearing shell for supporting the
roller, said bearing shell being positioned in said trans-
verse bore.

4. The machine as defined 1n claam 3, wherein said
bearing shell has flanges provided at both sides of said
web so as to anchor said bearing shell to said web in a

locking fashion.
%* L * . %k
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